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THE DIFFUSIVITY EQUATION AS PRESENTED BY CRAFT AND HAWKINS
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Computation of the Exponential Integral Ei
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Craft and Hawkins
Example on the
Use of the
Diffusivity Equation

Sec. 20 FLUID FLOW IN RESERVOIRS 313

The equation may be used to find the pressure drop (p. — p) which will
have occurred at any radius about the well after flowing at a rate g for ¢
days. For example, in a reservoir where u, = 0.72¢cp; B, = 1.475 bbl/STB;
k=100 md; h = 15 ft; ce = 15 X 107%psi~!; ¢puc = 23.4 per cent hydro-
carbon porosity; p. = 3000 psia; after a well is produced at 200 STB/day
for 10 days the pressure at a radius of 1000 ft will be

= 200 X 0.72 X 1.475 . — (1000?)
p=0 T RICX010X 15 E’[4 X 25 X 10° X 10]
where
632k 6.32 X 0.10 . ;
e 072 x 15 x 10 X0 > X0
Then ;

p = 3000 + 10.0 Ez(—0.10)
From Fig. 6.38, Ei(—0.10) = —1.82. Therefore
p = 3000 + 10.0 X (—1.82) = 2981.8 psia

Figure 6.39 shows this pressure plotted on the 10-day curve, and, in ad-
dition, curves showing the pressure distributions at 0.1, 1.0, 10, and 100
days for the same flow conditions.
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Fig. 6.39. Pressure distribution about a well at four time periods after start of
production. ¢ = 200 STB/day; u, = 0.72 cp; B, = 1.475 bbl/STB; k = 100
md; h =15 ft; ¢, = 15 X 1076 psi~!; ¢uc = 23.4 per cent; p, = 3000 psia.



FLOW OF FLUIDS IN POROUS MEDMA

Rezervoir Pressure Effects Computations

Production Rate (STBbLDay) 200 Compute Diffusivity Factor
Time of Operation (Davs) 10
Initial Reservoir Pressure (psia) 3000 Mumerator 0.632
Injected Fluid Viscosity (cp) 0.7z [Denominator 2.53E-06
Formation Yolume Factor (ResBblSTBRI) 1.475
Formation Porosity (Percent) 234 Diffusivity Factor = Z.50E+05
Formation Permeability (md) 100
Formation Interval Thickness (Ft) 15
Formation Compressibility (1/psi) 1.50E-05
Compute “x"
Specified Radius (Ft) 1000
Computed Pressure Change @ Specified 1873
Radius (p=sia) Mumerator 1000000
Resulting Reservoir Pressure @ Specified 2981.3
. Radius (psia) Denominator 1.00E+07
The Craft and Hawkins
. X = 1.00E-01
Example Computations

implemented with an
Excel Computer Program

Compute Reservoir
Pressure Change {@
Specified Radius

Mumerator 212.4
Denominator 2124

Prezzure Change = -16.23
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